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(1) Japanese Patent Application Laid-Open No. 2001-251332 (2001) 
"Network Interface" 

The following is an extract relevant to relevant to the present invention: 

5 

It is an object of this invention to provide a network interface capable of 
preferentially re-transmitting information which must be preferentially transmitted 
even if collision is caused by three or more terminals. 

To attain the above object, data including priority information received from 

10 a communications terminal 18 is defined as an MAC frame by a communications 
MAC control circuit 20. The MAC frame is encoded by an encoder 24 using an 
encoding method which is suited to the characteristics of a transmission medium. 
Then, the encoded MAC frame is output to an optical fiber 12 by a transmission 
control circuit 28 via an optical/electrical transceiver 34, an optical 

15 multiplexer/demultiplexer and a star coupler 14. When an interference detecting 
circuit 38 detects interference, a backoff time determining circuit 44 determines a 
backoff time based on the priority information included in the data. 
Re-transmission controlling means 42 attempts re-transmission after a delay of the 
backoff time determined by the backoff time determining circuit 44. 
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i2^i^ia*«< t-s i t ^ -r 1 

iS. 

«aj<ois^w±, I9isi^isgm*»€,a}:ftsn:tffi3fejsffi 

tc^-:fv%Tl?S#«i^^^€-r-g> d i: Srmt-r Sit 
loooil 



[0002] 

[0003] ^^^©Mfili: V tr^A^^ 7* -f TflJii 

ji, -mi^zi:M.<r>f—^X'i)*) . ^ix^im.mzmm 
-i-hitv>\iz\iak\^m^mpm:Xhh. mm. -ft^ 

W<tSB«£BI8*=^ftSMP E G- 2 ^fflV-kTfHa* 
^foitig^, -ecoamtCJif'ySMbp s (bit per seco 

nd) mmfimxhh, 

[0 0 04] fi!**>A>LAN (Local Area Network) l,Z 

ii><^T±te««$*iTV»5>f— t*7V (fE^iSS) <o 
gJliiaSJilOMbpsT^O. ■i«L;tMPEG-2 

os&®;^ Mj -AS: , 2j^ifsi-cmcei^t-s {ziimt> 
*»c®SOTj£-r«. -5-c^^J6. eiS3$iei& i o oMb 

P s ^ 1 G b p s tf6i±$ liTt * 7 h r7-i? *«Ba56S 

[0005] lOOMbps J:0feSSjS=Sr*7hy-:^ 

TP (Unshielded Twisted Pair) ^-^M^-ftb-^X 
5fe7T'fvN'*iMvi/J,ii$J:5t^r-,fc. It^lGbps 

[0 00 6] U»t'5:3&*<i>. ^t^T'fA'trteli^Efrt-r 
S:t.7^7-^'-CJ±, UTPir-:r;UOj:afc^tc^ 

[00071 y >'^^«o* 7 h v-^ -cti, y 

[0 008] sfetc, iftA,<o!;y^^, :i^^-Siri^ 

4><^«m^fifeV^Tt. 5t7T'fA'^22ts:<5ML, -ft 

[0009] fi^oT, 3fe7 T-f A-oW^T'^]^■ri,5^x 

ib. ^<r)im^:m\^fc^<:^m<r>LAl^X'^^ixXt 
^CSMA/CD (CarrierSense Multiple Access wit 
h Collision Detection) 7*0 h3/KcijttSffi3H±^ 
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[0 0101 ae^T'fAi&fflv^yi^tcijv^-ci,, fi!* 

217 O-^^lCfBe^nTV^S, 05l=7F:L/i± 5 
Z<Dm^X'ii. 3fc7T-<A^r-y;M0 0, 

^-*r 9 4 0 2. m*mmim4 o 4 *fflv%T . j< 

h'7-i'«. mioiifi«g*4 0 6*siiie*^T-5-cv»5 

^Tfc -5 T i> , ^ 2 Ojafiffl*4 0 SimBt:ffr> fe« 
^t:. I@ 1 <0jimSiS5l«4 0 6 tin 2 <05imi|*4 0 8 A< 

g«-5Sl l<0iimSS^4 0 6&t^^20Mit«fcl54 0 8 
im<r>. j||fi$:firo-CV^irV^aeS3l54 1 0«. 'f'^T 

1 0 0 1 1 1 c:o«3figi«fC{i, icoi a^:tt««-*«Jffl 

>.i7_^ JiC02^<0«5K*''t5»ig^l3i*faS:tf 
[00 12] 

[?SB*«<B^t<fcai:-r6il)fil ^aj^Ati, ^ 
^y^^V:^^X^mW?-l l-64 5 0 5t=fcV^ 

[00 13] t*»U'5r;!i*fe. (JlSW^t-y hV-^W 



0, 3^aiios5is3!)«mms:^^^'r«5i*<5i^tfc%& 

[ 0 0 1 4 1 ClfLtt, t¥*<^:N«/V!7-^>f y:J'-7x 
|.:ii:35)<T'tS3&«, iim?&?T'5-CV>4«g5*diW<02^ja 

[00151 iOfcft, 3^m±<^sg*3W^^^a;^i^>: 
/itf>tC«|g3&<^U^i&^Ji. C S M A/C Dro h 3 

l|jM$-M;^i5C:i:lC'5:-o-CW/i. IEEE8 0 2. 3-C 

[00161 t = d -2" ••• ( 1) 

tiiiL. k = Bin (n. N) and N = 10. 
[00171 Jli-C, d«512b''yhSillfir6^ 

t>, CICO { 1 ) ^*»/5>A.y^';i-7^{ip**<3l 0 24 
xa-/ M$ISIco«6$rlR'5»Sifct='S:S. ^ ( 1 ) *»A> 

{iill!5®"C*>S;tJ6. f<TO^*«0>''?<y^':t7^{± 

[0 0 181 S5tc^U3t<fcatcm— conUi^'ay-fe^^ 
p{y^^^#SC<0^^8*J5l*^U•CV^5;^^>y h»7-^(Ci5V> 

[00 1 91 *%HHii, IMSmizI^^^ ^yr^f<^b 
y<.^-*7-7-C««$*t)t^-yh'7~^'-C«6fflSn. 2 

0, 3feia±«7)^*3&<»ggi&i%i§-e^«^-c 
hz-b^mmb-th, 

[0020] 

A>^Yv—^b mm^-^b<rmzi^m^ix. ^©g* 
bmi^-y Yv—^ ijiizmm^t\.tzi&<^^-^bffM 

Tt-^ SrSISffi^* ^ -y h -f y ^ - 7 X ^ Xil 
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[00213 by-^'^f >'^'-7x-^;^SIS{i. M 

[0022] S3t. C:<7):t--/ b"?— ^'^ >'^'— 7x-<;^ 
SMA/CDruhn/l/^ifcS. ;i(7)CSMA/CDr 

[00233 Z<r>i:d^ra baMc^-o-CMS^rff ^ 
[0 0 24 3S^i#S«i. iJs^h^f—^-k 

[00251 mmrnta^mi. tum-y v v-iJ'i**^. 
[00261 mm^mmtxii-hnim^ 



[00271 mnim2sds&<mmi> ms^ws^^ 
[0028] z^mmiziiius. sesr«ai tfc«^fc 

[0 02 9] i1J^3t::tfBKLfcJ:dtc. 

[0030] mtf, f«*JS4t«>sttu^a:afc. iir 

[00311 -J-^ri)-^, ffi^feSfimoi^^^T'^.-f , ^fi«0 

■r*. CKOidtc. Sfi<oilljBi:i&t>*JlStT^i«raS: 
[00 3 21 l&^5{;t,!a«LJtJ:d(c, f#1S 

[0 03 31 t.tz. %yr^f<'tX9-:^rv\zi:'oX 
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ai:Jj*» Is , t' >> ^' n «y lEl« L-C U r/w • w 
/l^tff 3 tT'y V n y ^' Eia^Si: , IfrfEt'-/ b ^' 

.y ^ 3}-7f^^^¥St J: ^-C^Lfci^raifil 
[00341 mfE'^"/ t?r 

[ 0 0 3 5 ] i^C. Kfia^N'-y ^'^7i$B9i^^SJi. /N' 
k. |5fe/N'-y:?5!-7^ia^^ffi3fe)^^^filia^* 
-^{4 . .'\'<y 7 ^7 i^slt: :ift* •C<7)^S^l2ll&t3i -CSX 

[00 361 



^ 1 ms^w,z'o\>'X fimth . 

[0 03 7] laitcfi, 

[0 03 81 :t-y h»7-:?>f y^'-7x>fXgai 0 

1 0(4. amS***l 8tc«g!$*t«.. 

[0 03 9] :t-yh'7-^''f y^''-7i'f;i.^lSl 0 
«4. iimMACSiJffllig8&2 01&fiSiTV>S. SSMMAC 
®jeill!»2 0(4. 3Mffi4iS5Ms:fr 1 StSiBS^^l.. ffim^g 

[0 040] MACyW— A»4, a2tc^rr^-J:3tc. 3fe 

1, 7W-AB3J&^^ (SFD) 7^-;Vl«102. « 
jlfeJK'v-/r (PH) 7<-;l'F10 3, JSifeTKl'JX^ 
-f-;WH104. ^TCTI^^^^^-^WHIOS. 
^r/:T-^^ (Typ> 74-;WH106, T-^7 
;H<107, PCS CCRC) 7-f— yUHl 08*» 

[0041] i<i<l>c07'f--;WH<04T. flBtS'^'y^^ 
7 ^ -/V K 1 0 3 A>^>-T-^ 7 ^ -^l' H 10 7 ±X\t. 
ilfiffi***lJl 8c0iai^a*»'!>^-y b V-^' y^- 
7x-<:^iSai Olc0E*?ia*n-&. «'3<7)7^-;WK 
14, 5!S<iMACffiI«I|g»2 0fc:J:r>T^$n, MAC 

[00421 ^^.Ki, jimSgJMsflsl 8<OfaiS^a*»i5> 
0!;^a*fi:'tffiifege'^ y ^^7 -/W K 1 0 3 J4, 

ACSi]fflltll8S2 Ot::j:r>TflyfeS'^"/^^V->'^^ 2 2\,Z 

[00431 xyn-^^24{4, 5^MAC*IJ^[3ISS2 
0tCi3V>Tf^«§*l?tMAC7l'— ASr. eiS^KftcO^ 

[ 0 0 4 4 ] U T-by;?.[lIS& 2 6 {4, 
SI 6tgf^$fi^^:3t-mMVi^-^^'3 4^0^^1:»3^il^ 
Sfift#<0^lil€:f!lBrUT=^^ U T-fe:^xfi^2 0 
b *2^J9?Ih!I»2 8 fc:{B*i-5 . 
[00451 3ll<i*JfflIlia28{4. ^A-UT-byj^HIK 
2 6 ^ -V U T-fe yy^m^ 2 0 0 SrSft . 

j)«.«^{4. '^mm^ifm<^£i>t.x'mm-h. -^«o 
jaia, 3igju-csfi®-^*iv^fcj4, ^m*«ri6fc 

mWl^. x>'n-^^2 4tJ:-o-C^?^'ft^ix/cMAC7 
^-i*irj*fi©J®IIJlll 2 8 1f\HUX^ LT V^^ n -y 
i?U*AUffl5grf-2rtrai.T. 123 (A) {;:5^7*--7 
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1 0 0 4 6 1 X.yn'-y2 4 t^rJ: il 3 

(A) V-yVTa^^i.-C'siTJiMAC^^ 

t^^^) -;H« 3 01 3&^$ its . M^SOiaP 

;Wi#2 0 2fc tT^'O'/^' U*''>'Ufll1?^3 0 1 S:ai 
*U«»tTV^S. fflt. EI3 (B) t=5^J:?{C, 5l3fc 
flFwr^-t2 04{i:r-t-h$ixT»»'>'5:V'> (D i s ab 1 
e ) <0-C, |^^^^'^<7^.U*>'^'Uffl1^^3 0 l*>*^^•y 
bT7-^ fctB^iS iifiSJtl. c: t 
[00471 m-oX. mSm^^2 O 414, S^Si^U 
T7Wi^2 02 fc LX^U'y U*>'^'Uffl^^#7 -f 
K3 0 l*«al:^Si^■CV^SttfiStrE3 {B)t^rfJ:d 
t;7-9-_l.$ixS (Enab 1 e) . iJCtC. z-t^^-y hBB 
iSiK^7-<-;WH (SPD) 302, MAC7^-A7 
^ 3 0 3 . h*IT^^ ( E PD ) 7 

H 3 0 4 Sr ai:': LT , ^§^^(1^2 0 4 i^y- h-f 
S. «3B^^rm-^204&*y-M.y::fllt, ilHi^Jffll 
15IS&2 8 JiiSfi v- U T/l^-^ 2 0 2 k UTii^L-C ^ a 

./^'U;(r;-(i;ffl«F#3 0i*aj:^-r4. ^ny 

^'J;&-''«yffl«rf-7-fWWH3 0 1<^${i. tfyh^ 
Oy^'lHiaPLL3 2*''b'-/ h^'0«y^'*lHlS'f 

[0 0 48] iss^-^v^yi^-^ooii. mmimm 

»28iph¥tii>il^Mmi^VTH^^20 2t:. Pit 
< j^<i^l»llIK2 8A^i?>4i. ^>ixS^flP^m-f-2 0 4 

L-ctii^j-rs. f63^^^i#2 0 4**r■^^-^§^t•c«-^ 
*} , j£ t^tiF"5r(i# 2 0 4 m^-y- h ^hx ^^tt^ 

t4s fgSv-^H9>i'-^'?3 0tt^L^:V\ 
[00 4 91 3te-tl5SV">-''^'3 4{4. 3fe7r-f''N>- 
2*>'?>A:'3-r-2.3fcm^S:S^m^<^)^5^UT;P 
(i-f-2 0 6t3£^L.-C, ^^VT-^y:^m2 6m^\i' 

y h^O'y^I3aPLL3 2U:#i.^. 
[00 501 t'.7h^'D>y^'lIiaPLL32(4, t/t-^ 

r/m^2 0 6^fflV>Tb'-y h^'Ov^'SrElg-r&klnl 

g^i>'yryi^#2 0 6*>^>^o-/7U*-''«yffl 

JtSfifi^ 2 0 8 {47-'3-^^ 3 6 iC-^-i . 
[00511 ttl, t'y h^'n-y^'llI®PLL3 2{4, 



^'n«/^'!;*^'^U«r#3 0 l-C*-5fc«^iCJ4. Sfggt 
ajllI»38tcStt> ^n'y^U;&^'«Uffl^?^^'<^'->^ 
a3«-^2 1 0 *ffi:b-r S C k i 0 n .y ^ y 

L L 3 2 j!iJb> h ^ o y ^' SrHia-rSi^ci^tCtt. — 

[0 0 5 21 T3-:r3 614, t'-y h^n-y ^'S^PL 
L3 2-Cv<7Wl^$iTJtgmm#2 0 8S:. x>'a 
-^^24"CflF^t^13r^ft*t&S:fflV^TSt#fl:t. S 
fiMAC!sISfr4 0 KMAC 7V-Ai: . 

[0 0 5 31 5SMAC!IIK4Cf4. am4S&**f*18 
Hzmm^it. T3-^^3 6*»4>4;l^>*tfca-^<l:$fi^ 
E2tCSrrMAC7l'-A36»4>. rUTXT'^^-f—TU 

h* 1 0 1 , yu-^mmi^y -f --'I')' 10 2, PCS 

7-<-/WK2 0 8$-]|5l."5*0, a0O7>f--n^K«:Ji^ 
Sil3Ms:»l 8eoiBffiSIS(c»§&tr. 
[0054] dfA'UT-feyxilIK2 6Ji, 
-VN'34^liJ:>]ii§^«^TS>Sgm>''J T/Vm^2 0 6 

^vT'izyxm^2 oot Lxmmmmm2 srx/m 

[00 5 51 S11«ffl0S&38Ji, =^f^Ur-b:^X(5IgS 
2 6*»fea}:ft$*t-5=^-V 'jrHryxm^2 0 0 fcJ: 0^- 
•y h^-^ i&ffiffl tT V^««5|?#Wr« C k S 
iL«.k, b'-yh^'a y:?lHiaPLL3 2**/i,aj*Sfi.S 

[00561 ir^i^10@8&4 2 i4, 3£{t®]^Il]SI2 8 
A^^m^:^f■oTV^^i:tt=, U r-lr>'XtIlS2 63!)> 

h^^v r-fe:^xm#2 0 Otcj: Dfi-^^S^iLfc^S: 
ii»$*ts b , sm«!aj0i»3 8 !&»fe<f-<og^im#2 o 

|^St^lHl8&44t=«^05fe±i&3i33]tt:, ^fOfe^'N'-y^' 
yt7msim^S&4: 4 J: oT;^St^>'N''/ ^5^71^13 

*:*18i7)S5fe^??^«O{id**<):0:^#'5r«^<i, ^ 

ff-^m^ 2 0 4 s: :t^y- ^•^^f , 

k i tc, ^N* 'y ^'3}-7l^ra^llI!S4 4 tc:®^<0^$-il 
3EDLT, '5-«^''N''yi'^7i^^ig»44tcJ:oT;9i 
^L^>''«-y ^'3!-7ieFr3f/i{t#«UT*»fe?l^m*aS;?fi 

[0057] >'N''y^'3j-7^^IlIS4 4{4, 
yywJy.^'2 2lZt5m^iXX\>^tmJS.^'yi^<7)m 
k, mE^mt:^^X\>'^i,f'<'!rv\-iif^tiiTizmmi 

mzuzmmzx^x^-<'y!':^ymjs\t:^-ti. S4 
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10058] 1 Ob i t7!;-9>';i&':^>'^'5 0t±10 
b i t(r)J'{M-i)ii^>ifX\ IS?C<i-CO*>^>l 0 23 

cM^^ma^ii. WJ:!^^ffmt:>( y^Vjtyh-t 

10 0 5 9} v;^^#b!U1I»541±, m^^]yi^X^ 
5 2<0^fe. &.T<mi fciSrr J: 5te 1 Ob i tOA 



flHlI»5 6T{±, i^v9ityy:x^\i 1 0 b i 1 7 U- 

^i^iati c s M A/c Drn h i7/wct-{t s A .y 

[00601 

[^11 









a±iatfy ho 
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oinnini 
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[0061] ZZT. Xli:7y-9>'*^V^^5 0<De 
fcJCtTOXIiltirS. 

[00 62] mz^ mmmh i tv^^^fiSBtsfl^b 

i tf^jig@K5 8'\aJ:^$ttS. flBfeiWtWb i ti^m 

OffiH<0*ia€i Ot»/h$v>ig^ (ffi5bK**®vv«^> 

izii. A'7:?7j-7SJPi^t®fc«ffllb i tv;?.;?i:co 
i&SSlS-. ®5feK'^«y:J^Oi&±fib i t<mi}^l<7)^ 

;?.^'OirasS (NOT) t<ol&SiS2r]RSifct::io 

T-'<-y^':t7l^S'«5^S. i<0A-/^:i-7l$IS{5, 
A'./^;i-7i^I§l^i/'x^'6 0fc:lStt$h., leiS^ffllll 

[ 0 0 63 ] 0, ffijfeE'^-y^^OSiffib i td^O 

A<y:J'^7I^ia = (A-y^3i-72^lSHSf) OR (g^fefH 
mh i t-?;^i') 

i:*^. fibteS^-y^^iOftJilib i t**i<OJa^«, 
-'N'-/^';}-7^ = {^N*"/^';i-7^|6^ia) AND ( N 



OT {ffiit»J«bitv;;t^') ) 

CDSi&b i tcoffi*JO<i5^, -f ^rip-fe. ®3feS*5ffiV> 
>N*'y^';i-7^<^)fi±titt'"/h*Jii:i:S^ 
A--y^':^-7^{i, AV^^7^ISA<ffiiJtlS^ 

-''Cy^':4-7^<oSJi{atr«yh*«ot5rS/i 

[00641 •f'fciDt.. @5feS*J;CV^J^{c{±. jU ^ 

*!&«^rtS8Btigfc:JE tySA'.y 3j-7^*f#/rciD^ 

[00651 ±eoW-C{4ffijfe||'\'/ yff>&±M. 
b i t<^iitcJ:0>'N'-y^3i-7i^<&SiI«lUTV^;t*«. 

•y Jj-7I^ISI^^IlIlfH=gBfeS^ >x V'JX^^ 

Bk^^-y^ly'Jx^f 22comi:iiMt?>Z 
fC. >'<>y^;!-7l^S:ifI»-f4J:3fctTt>J:V\ M 
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flBfeS'^-/^^W'5^'^^2 2<Offi*«0Bfei^^-/:J^ 
t:M< Ls ffi^^^y rJ^l^i^*^:? 2 2<7)<i**®5tK'v.'y 

t0066] 

[02] MAC7V'— ^<07:r— V-y hSr^ET* 

[03] ^^^irvheoy^—'^vhi^cfmxh 
5. 

[04 ] /•^v 2?:t7^!Sife^l3liS(^«{B&7'n.y ^'HT 



[05] fi!3|5(Cfc»tS^--y'h'7-^-f>'^--7 

[i^^oitBji 

12 

14 7.^~i3T=j 

1 6 Jt^J-fe/^^S 

1 8 M€jg3Mcit: 

2 0 j!I^MACM3IaIS& 

2 2 'SiSi^^vyx^VX^ 

24 

2 6 dr^ryr-feyXSK 

2 8 mmmm 

3 0 le^v-afeb^ys^wN' 

3 2 b'-7h:?n.y^|gaPLL 

34 3t-«Sv^i^->'^ 

3 6 -fa-rT 

3 8 m.w^wik 

4 0 SmMACE» 
4 2 W^^mr 

44 >'N*-/^:t7i^ISm^lHlS& 



111 
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fin 
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26 
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